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Background
Cholesterol synthesis (Fig. 1) is vital for
synaptogenesis and myelination during fetal
and neonatal brain development.1 Both
brain and plasma sterol levels have been
shown to be associated with outcomes in
adult stroke, and animal studies have
suggested brain and plasma sterol changes
in neonatal hypoxic-ischemic brain injury.2
MicroRNA-335
(miR-335)
has
been
associated with brain sterol metabolism3
and our preliminary data showed that it is
dysregulated in the brain after hypoxicischemic injury in a mouse model.
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Figure 2. Sterol levels in primary neurons, astrocytes, and microglia 24
hours after normoxia or oxygen-glucose deprivation (OGD)

Figure 1. Brain sterol synthesis,
highlighting the key sterols
analyzed in the current study

Figure 4. Feasibility of miR-335 mimic or antagomiR transfection, showing red
fluorescent protein (RFP)-labelled mimic in A) microglia and B) neurons as well
as C) miR-335 expression changes in astrocytes
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Objectives

Results

• Describe the effect of oxygen-glucose deprivation (OGD) in
vitro on individual brain cell populations
• Validate associations between sterol levels and miR-335 levels
• Assess the feasibility of transfecting miR-335 mimics or miRNA
antagonists (antagomiRs) to set up future studies aiming to
alter miR-335 levels for neuroprotection

• Although lanosterol is increased after neuronal OGD,
desmosterol and cholesterol levels are decreased (Fig.2)
• Cholesterol changes were inverse for astrocytes and
microglia, though levels were lower than in neurons (Fig.2)
• Cholesterol changes appear to driven by the Bloch pathway,
as minimal effects were seen on 7-DHC levels
• miR-335 expression changes after OGD (Fig.3) were inverse
to cholesterol changes
• Transfection of miR-335 mimic and antagomiR was feasible
(Fig.4)

Methods
• Primary neurons, astrocytes, and microglia were isolated
from embryonic day 18 CD1 mouse brains
• Cells maintained in DMEM (glia) or Neurobasal (neurons)
• Cells underwent 4 hr (n=12 wells/condition/cell type) of:
• OGD (glucose/pyruvate/B27-free media + 1% O2)
• Normoxia with no change in media contents
• Reperfusion after OGD: nutrient-rich media at 20% O2
• At 24 hours after OGD/normoxia
• Sterols analyzed by LC-MS/MS
• Values normalized to the number of cells/well
• MiR-335 levels measured by quantitative PCR (qPCR)
• Cells transfected, using lipofectamine, with one of:
• miR-335 mimic (oligo with same sequence as -335)
• miR-335 antagomiR (oligo with antisense sequence
and 2’-O-methyl group modification)
• Red fluorescent protein (RFP)-labelled mimic

Conclusion and Future Directions
*p≤0.05, **p≤0.01, ***p≤0.001, ****p≤0.0001
Figure 3. Relative expression of miR-335 at 24 hours after oxygen-glucose
deprivation (OGD) in primary neurons, astrocytes, and microglia

• Sterol levels are altered after OGD and may be associated
with miR-335 changes
• Future studies with miR-335 mimic or antagomiR
transfection will allow for in vitro mechanistic studies to
confirm association between sterol and miR-335 changes
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